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DETAILED ACTION 

1. The following is an initial Office Action upon examination of the above- 
identified application on the merits. Claims 1-12 are pending in this application. 



Priority 

2. Applicant has complied with the conditions for receiving the benefit of an 
earlier filing date under 35 U.S.C. 119(e). 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office 
action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

4. Claims 1, 4, 5, 8-10 and 12 are rejected under 35 U.S.C. 102(b) as being 
anticipated by USPN 5,505,180 to Otterman et al. 

As per claim 1, the Otterman et al. reference discloses a linear predictive 
system for a DC-DC converter that generates an output signal based on duty cycle 
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and that includes a digital compensation block that converts a feedback error 
signal into a main duty cycle signal, said linear predictive system comprising: linear 
predictive controller (see column 2 lines 55-65, "module 20") that predicts linear 
changes of the main duty cycle signal (see column 3 lines 12-18, "constant 
frequency pulse width modulated fuel pump control signal") in response to changes 
of the output signal ("differential pressure") and that provides a predictive duty 
cycle signal (see column 3 lines 21-28, "vary the duty cycle of the PMW signal") 
indicative thereof; first adder (see column 4 lines 35-39, "summer 102") that 
subtracts said predictive duty cycle signal ("adaptive adjustment") from the main 
duty cycle signal ("base ;f eedf orward duel pump duty cycle") to provide a duty cycle 
delta ("adjusted feedforward value"); multiplier (see column 4 lines 11-15 and 18- 
22, "flow adaptation block 100") that multiplies said duty cycle delta ("duty cycle") 
by a gain factor ("adaptive adjustments") to provide a duty cycle delta sample 
("adjusted feedforward value"); and second adder (see column 3 lines 21-27, 
"summer 38") that adds said duty cycle delta sample ("adjusted feedforward 
value") to the first duty cycle signal ("base feedforward duel pump duty cycle") to 
generate an adjusted duty cycle signal ("vary the duty cycle of the PMW signal"). 
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As per claim 4, the Otterman et al. reference discloses a DC-DC converter 
comprising: a compensation block (see column 3 lines 17-21, ^'control strategy block 
34") that converts a feedback error signal ("error output") into a first duty cycle 
signal (see column 3 lines 12-18, "constant frequency pulse width modulated fuel 
pump control signal"); a first combiner (see column 3 lines 21-27, "summer 38") that 
adds a duty cycle delta ("adjusted feedforward value") to said first duty cycle 
signal ("base feedforward duel pump duty cycle") to generate an adjusted duty 
cycle signal (see column 3 lines 21-28, "vary the duty cycle of the PMW signal"); a 
DC-DC block (see column 2 lines 55-58, "power driver 22") that generates an 
output signal ("control signals") based on said adjusted duty cycle signal ("vary the 
duty cycle of the PMW signal"); a linear predictive controller (see column 2 lines 
55-65, "module 20") that predicts changes of said first duty cycle signal ("constant 
frequency pulse width modulated fuel pump control signal") in response to changes 
of said output signal ("differential pressure") and that provides a predictive duty 
cycle signal ("vary the duty cycle of the PMW signal") indicative thereof; and a 
second combiner (see column 4 lines 35-39, "summer 102") that subtracts said 
predictive duty cycle signal ("adaptive adjustment") from said first duty cycle 
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signal ("base feedforward duel pump duty cycle") to provide said duty cycle delta 
("adjusted feedforward value"). 

As per claim 5, the Otterman et al. reference discloses further comprising a 
multiplier (see column 4 lines 11-15 and 18-22, "flow adaptation block 100") that 
multiplies said duty cycle delta ("duty cycle") by a loop gain factor ("adaptive 
adjustments") to provide a modified duty cycle delta ("adjusted feedforward 
value") provided to said first combiner ("summer 38"). 

As per claim 8, the Otterman et al. reference discloses further comprising a 
third combiner (see column 3 lines 18-22, "comparator 36") that subtracts said 
output signal ("actual differential pressure") from a reference signal ("desired 
differential pressure input") to generate said feedback error signal ("error 
output"). 

As per claim 9, the Otterman et al. reference discloses a method of 
operating a DC-DC power converter, comprising: converting a feedback error signal 
(see column 3 lines 18-21, "error output") into a first duty cycle signal (see column 
3 lines 12-18. "constant frequency pulse width modulated fuel pump control signal"); 
subtracting (see column 3 lines 21-27. "summer 38") a duty cycle delta ("adjusted 
feedforward value") from the first duty cycle signal ("base feedforward duel pump 
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duty cycle") to provide an adjusted duty cycle signal ("vary the duty cycle of the 
PAAW signal"); generating an output signal (see column 2 lines 55-58, "power driver 
22") based on the adjusted duty cycle signal ("adjusted feedforward value"); 
linearly predicting changes (see column 2 lines 55-65, "module 20") of duty cycle 
(see column 3 lines 12-18, "constant frequency pulse width modulated fuel pump 
control signal") in response to changes of the output signal ("differential 
pressure") to provide a predictive duty cycle (see column 3 lines 21-28, "vary the 
duty cycle of the PMW signal"); and subtracting (see column 4 lines 35-39, 
"summer 102") the predictive duty cycle ("adaptive adjustment") from the first 
duty cycle signal ("base feedforward duel pump duty cycle") to provide the duty 
cycle delta ("adjusted feedforward value"). 

As per claim 10, the Otterman et al. reference discloses further comprising 
multiplying (see column 4 lines 11-15 and 18-22, "flow adaptation block 100") the 
duty cycle delta ("duty cycle") by a loop gain factor ("adaptive adjustments"). 

As per claim 12, the Otterman et al. reference discloses further comprising 
subtracting (see column 3 lines 18-22, "comparator 36") the output signal ("actual 
differential pressure") from a reference signal ("desired differential pressure 
input") to provide the feedback error signal ("error output"). 



Application/Control Number: 10/827,200 Page 7 

Art Unit: 2121 

Allowable Subject Matter 

5. Claims 2, 3, 6, 7 and 11 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of 
the limitations of the base claim and any intervening claims. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following references are cited to further show the state of the art with 
respect to predictive adaptive process control in general: 
USPN 6,841,983 B2 to Thomas 
USPN 6,593,725 Bl to Gallagher et al. 
USPN 6.427,445 Bl to Isaac et al. 
USPN 5,966,002 to Barrieau et al. 
USPN 5,953,220 to Tsai et al. 
USPN 5,282,123 to Boylan et al. 
USPN 5,272,614 to Brunk et al. 
USPN 5.237.975 to Betki et al. 
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USPN 4,317.040 to Wucrf lein 

US Pub. No. 2005/0110453 Al to Lecky 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Crystal J. Barnes whose telephone number is 
571.272.3679. The examiner can normally be reached on Monday-Friday alternate 
Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Anthony Knight caii be reached on 571.272.3687. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 



Application/Control Number: 10/827,200 Page 9 

Art Unit: 2121 

Information regarding the status of an application may be obtained from the 
Patent Application Information (Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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